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1) Reld of the Invention: 

The present invention relates to 2.3*butanediol diester derivatives, process for producing the same, 
and an antiulcer drug containing the sanne. 
2) Description of the Prior Art: 

Heretofore, it has been known that coixenolide, a constituent of coix seed, has an antitumor effect 
(Japanese Patent Publication No. 36 — 13349) and some 2,3-butanediol diesters can be used as a durable 
perfume/flavor agent or modifier (Japanese Patent Laid-open No. 55 — 154940). 

Summary of the Invention 

The present inventors have carried out a series of researches on the pharmacological actions of 2,3- 
butanediol diester derivatives (abbreviated as "butanediol diester" hereunder), and as the result of these 
researches, they have discovered that the butanediol diester represented by the formula (I) 



O 

II 

HC - OC 



- R 



(I) 



HC - OC 
I 

CHo 



- R 



B 



Where Ra is a saturated or unsaturated alkyi group which may have a branched chain, or a group 
represented by 



30 



35 



(where R, is a hydrogen atom, cyano group, or lower alkyI group, and R2 is a hydrogen atom, halogen 
atom, lower alkyi group, lower alkoxy group, or lower acyloxy group); Rg is a saturated or unsaturated alkyI 
group which may have a branched chain, phenyl group which may be substituted with lower alkyI group, 
lower alkoxy group or halogen atom, phenylalkyi group, phenylpropenyl group, phenoxyalkyl group, or a 
group represented by 



40 



Ra Ri 



45 



50 



55 
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= C— R5 

(where R3 is a hydrogen atom, halogen atom, cyano group, lower alkyl group, or phenyl group, and R4 is a 
hydrogen atom, lower alkyl group, or phenyl group, and R5 is a phenyl group which may be substituted 
with lower alkyl group, lower alkoxy group, acyloxy group or halogen atom); has an action to depress 
strongly the growth of peptic ulcer and has a very low toxicity and that among the compounds represented 
by the formula (1) the compounds are represented by the following formula (II) are novel compounds: 



HC - OC - R 



II 



(II) 



HC - OC - R 



CK 



where Ra is as defined above, Rb' is a phenyl group which may be substituted with lower alkyl group, lower 
alkoxy group or halogen atom, phenylalkyi group, phenylpropenyl group, phenoxyalkyl group, or a group 
represented by 

R3 R4 

! ! 

:=c— R5 
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(where is a hydrogen atom, halogen atom, cyano group, lower alkyi group, or phenyl group, and is a 
hydrogen atom, lower alkyI group, or phenyl group, and Rj is a phenyl group which may be substituted 
with lower alkyI group, lower alkoxy group, acyloxy group or halogen atom). 

Thus according to one aspect of the present invention there is provided the use in the manufacture of 
an antiulcer drug of a 2, 3-butanediol diester derivative represented by the above formula (I) 

In a second aspect of the present invention there is provided an anti-ulcer drug containing as an active 
ingredient a 2, 3-butanediol diester derivative, other the coixenolide, represented by the above formula (I): 

In a third aspect of the present invention there is provided a 2, 3-butanediol diester derivative 
represented by the above formula (II): 

In a fourth aspect of the present invention there is provided a process for preparing a 2, 3-butanediol 
diester derivative represented by the formula (11): 



IS 



20 



CK, O 

M II 
HC - OC 



I 



CK 



- R 



(II) 



HC - OC - 



25 
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Where R^ and Rg' are as. defined above, said process comprising reacting a 2,3-butanediol monoester 
derivative represented by the formula (VII): 



CK 



I 



HC - OH 



HC - 



CH. 



O 

II 

OC 



(VII) 



Rg. 



Tormulaivy "^^^'"^^ "^'^^ ^ carboxylic acid or a reactive derivative thereof represented by 



the 
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RaCOOH 



(IV) 



Where R^ is as defined above. 

In a fifth aspect of the present invention there is provided a process for preparing a 2, 3-butanediol 
diester derivative represented by the formula (II): 



CH^ O 

I ' II 

HC - OC 

O 
II 

HC - OC 



- R 



(II) 



CH, 



where R^ and Re' are as defined above, said process comprising reacting a 2,3-butanediol monoester 
derivative represented by the formula (V): 



H- O 

' II 



HC - OC - R 



HC - OH 



(V) 
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CH, 
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to 



20 



where is as defined above with a carboxylic acid or active derivative thereof represented by the formula 
(IV): 



Rb'COOH 



(VI) 



5 where Rb' is as defined above. 

In a sixth aspect of the invention there is provided a process for preparing a 2, 3-butanediol diester 
derivative represented by the fornnula (r): 



^"3 

HC - OCORa 

I ^ 
HC - OCORa 

I 

CH3 



where Ra is as defined above, said process comprising reacting a 2,3-butanediol with a carboxylic acid or 
reactive derivative thereof represented by the formula {IV): 



R-COOH 



(IV) 



where R* is as defined above. 



Description of the invention and preferred embodiments 
25 The butanediot diester (I) of this invention is a known compound or a novel compound produced by a 

process based on known reaction or any one of the following processes. 

Process for production: — 

(1) According to this process for the production of a compound of formula (I), 2, 3-butanediol (III) is 
30 converted to a 2,3-butanediol monoester derivative (V) by the reaction with a carboxylic acid (IV) or a 
reactive derivative thereof, and (V) is converted to the object compound (I) by the reaction with a carboxylic 
acid (VI) or a reactive derivative. 



35 



40 



CK 



H - C - OH 
I 

H - C - OH 



CH3 
(III) 



R^i^COOH 



(IV) 



^3 



H-C-O-G-R 
I 

H - G - OH 
I 

CH3 
(V) 



45 



RgCOOH 



(VI) 



(I) 



so 



55 



60 



where Ra and Rg are as defined above. 

(2) According to a further process for the production of the compound of formula (I), 2, 3-butanediol (111) 
IS converted to a 2, 3-butanediol monoester derivative (VII) by the reaction with a carboxylic acid (VI) or a 
reactive derivative thereof, and (VU) is converted to the object compound (I) by the reaction with a 
carboxylic acid (IV). 



CH- 

I ^ 
H - C - OH 



H - C - OH 
I 

CH3 
(Ml) 



+ RgCOOH 



(VI) 



CH3 

H-G-O-C-R. 



H - C - OH 



CH3 
(VII) 
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R^COOH (IV) 



(I) 
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where Ra and Rg are as defined above. 

(3) According to a further feature of the invention there is provided a process for the production of a 
compound of the formula (D, wherein 2, 3-butanediol (lit) is converted to a 2, 3-butanediol diester 
derivative (D by the reaction with a carboxylic acid (IV) or a reactive derivative thereof, preferably in 
twofold moles; 



H 
H 



- C - OH 



- C - OH 



CK 



+ 2*RaCOOH 



CH3 o 
I II 



■> HC - OC - R 



HC - OC - R. 



CH 



(III) 



(IV) 



3 
(I') 



where Ra is as defined above. 

Examples of the reactive derivatives of the carboxylic acids (IV) and (Vl) used in these processes 
include acid halides, acid anhydrides, and mixed acid anhydrides. If these compounds are to be used, the 
reaction should preferably be carried out in the presence of a deacidifrer such as pyridine, tertiary amines, 
alkali metal carbonates, alkali metal hydroxides, and alkali metal hydrides. 

Typical butanediol diesters produced by the above processes are shown in Table 1, in which 
compounds No. 1 to 21 are known and compounds No. 22 to 81 are novel. 
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The butanediol diester (I) is described below with respect to its antiulcer action and acute toxicity, 
(i) Antiulcer action 

Wister male rats each weighing about 200 g were given, after fasting for 24 hours, orally 25 mg/kg of 
indomethacin suspended in 1% aq. solution of sodium carboxymethyl cellulose. Five hours later, 1 ml of 
physiological saline containing 2% brilliant blue was injected intravenously in their tails, and 10 minutes 
later, they were slaughtered and their stomachs were removed. After fixation by injecting 12 ml of 1% 
formalin aq. solution, the stomachs were extended on a flat plate and the injured parts on the stomach was 
measured with slide calipers. The sum of the lengths in mm was regarded as the ulcer index. 

The test compound was emulsified or suspended in physiological saline containing one drop of 
polysolvate 80, and this was given orally or subcutaneousiy in the back one hour before administration of 
indomethacin. 

The ulcer inhibition ratio was obtained from the following formula. 

Inhibition ratio (%) = A/B x 100 

A: (ulcer index of control group) — (ulcer index of test group given the test compound) 
B: (ulcer index of control group) 

The results are shown in Table 2, in which the compound numbers correspond to those in Table 1. 

TABLE 2 



Compd. 
No. 

1 

2 

3 

4 

6 

7 
15 
16 
17 
22 
24 
25 
28 
31 
34 
35 
37 
40 
45 
46 



No. of 
rats 



Dosage 
(mg/kg) 

200 



Route 



Subcutaneousiy 



It 



Inhibition 
ratio {%) 

92 

90 

50 

74 

57 

30 

47 

86 

37 

91 

90 

95 

62 

91 

75 

77 

85 

99 

84 

56 



55 
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Compd.. 
No. 


No. of 
rats 


Dosage 
(mg/kg) 


Route 


Inhibition 
ratio (%) 


1 
t 

1 

t 




48 


4 


*t 


Orally 


84 


1 

i 

• 

_ 

t 


;o 


t* 

54 
57 


5 


300 
200 


Subcutaneously 

t» 


96 
87 
80 


I 
c 

1 


;5 


60 
62 




tt 
*t 


f* 
** 


41.4 
50.0 


4 

t 

1 




64 
68 
70 


«f 
*f 


»t 
tt 
tt 


*§ 
f* 
ft 


41.3 
89.3 
45.9 




25 


71 




It 




59.2 



As Table 2 Indicates, all of the test compounds are apparently effective in antiulcer action. 

30 

(ii) Acute toxicity 

ddy male mice, arranged in groups each consisting of five mice, were given intraperitoneally 1000 
mg/kg of the test compounds Nos. 1—4, 8—10, 14—18, 21, 22, 24, 25, 28, 31 , 34, 35, 37, 45, 46, 48, 54, 57, 60, 
62, 64, 68, 70, and 71 (as shown in Table 1 ) dissolved in cotton seed oil. After observation for seven days, all 
j5 the mice lived without any anomaly. The test compounds were found to have an LDgoa higher than 1000 
mg/kg and a very low toxicity. 

The antiulcer drug of this invention can be administered either orally or non-orally in the form of 
powder, tablets, capsules, granules, solutions, injections (subcutaneous, intramuscular, intravenous), 
transfusion, and suppositories. 
40 The above-mentioned preparations can be manufactured by the known methods. Powder, tablets, 

capsules, and granules can be prepared combining butanediol diester with a diluting agent such as starch, 
lactose, and mannitol; a binder such as sodium carboxymethylcellulose and hydroxypropylcellulose; a 
disintegrator such as crystalline cellulose and calcium carboxymethylcellulose; a lubricant such as talc and 
magnesium stearate; and a fluidity improving agent such as light silicic anhydride. Solutions and injections 
45 can be prepared by dissolving butanediol diester in olive oil or peanut oil, or by dissolving or suspending 
butanediol diester in water or physiological saline using an anionic surface active agent such as 
polysolvate 60 and polysolvate 80. Suppositories can be prepared by dispersing butanediol diester in cacao 
butter or synthetic fats in the conventional manner. 

The antiulcer drug thus prepared is administered at the dosage of 0.1 to 1000 mg/kg (orally) and 0.05 to 
50 500 mg/kg (non-orally) once to several times a day for adults. 
The invention is illustrated by the following examples. 

Example 1 

(Synthesis of Compound No. 22) * 

1) Dissolve 9 g (0.1 mole) of 2,3-butanediol in 50 ml of ether. 

2) Add 10 ml of pyridine. 

3) With stirring and ice cooling, add dropwise 30 ml of ether solution containing 1 6.65 g (0.1 mole) of 
cinnamoyi chloride. 

4) Continue stirring at the cooled temperature for 30 minutes and further continue stirring at room 
temperature for 4 hours. 

5) Add water and separate the ether layer. 

6) Wash the ether layer with water, 10% hydrochloric acid, water, saturated sodium hydrogen 
carbonate solution, and water in the order listed. 

7) Dry the solution with anhydrous sodium sulfate. 

8) Remove ether by distillation under reduced pressure. 
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9) Purify the residue by column chromatography (SiOj) to give 9.4 g of colorless liquid monoester 
(yield 42.7%). 

10) Dissolve 9.4 g (0.043 mole) of this monoester in 120 ml of ether. 

11) Add 6.8 ml of pyridine. 

12) With stirring and ice cooling, add dropwise 120 ml of ether solution containing 5.75 g (0.043 mole) 
of caproyl chloride. 

13) Continue stirring at the cooled temperature for 30 minutes and further continue stirring at room 
temperature for 4 hours. 

14) Add water and separate the ether layer. 

15) Wash the ether layer with water, 10% hydrochloric acid, water, saturated sodium hydrogen 
carbonate solution, and water in the order listed. 

16) Dry the solution with anhydrous sodium sulfate. 

17) Remove ether by distillation under reduced pressure. 

18) Purify the residue by column chromatography (SiOa) to give 9.3 g of coloriess liquid which is 
identified as compound No. 22 in Table 1 (yield 71%). 

n|° 1.514, IR vSr£ cm-^ 1720 (C=0) 

Example 2 

(Synthesis of compound No. 35) 

1 ) With stirring and ice cooling, add dropwise 40 ml of ether solution containing 9 g (0.1 mole) of 2,3- 
butanediol to 40 ml of ether in which 4 g (0.1 mole) of sodium hydride, is suspended. 

2) Continue stirring at the cooled temperature for 30 minutes and further continue stirring at room 
temperature for 30 minutes. 

3) With ice cooling again, add dropwise 40 ml of ether solution containing 20.45 g (0.1 mole) of 

undecanoyi chloride. 

4) Stir at room temperature for 3 hours. 

5) Add water and separate the ether layer. 

6) Carry out the same steps as in Example 1 to give 10.5 g of coloriess liquid monoester (yield 40.7%). 

7) Dissolve 10.32 g (0.04 mole) of this monoester in 80 ml of tetrahydrofuran. 

8) Add 6.4 ml of pyridine. 

9) With stirring and ice cooling, add dropwise 80 ml of tetrahydrofuran solution containing 7.86 g 
(0.04 mole) of p-methoxycinnamoyi chloride. 

10) Continue stirring at the cooled temperature for 30 minutes and further continue stirring at room 
temperature for 4 hours. 

11) Remove the solvent by distillation under reduced pressure. 

12) Dissolve the residue in chloroform. 

13) Wash the chloroform solution with water, 10% hydrochloric acid, water, saturated sodium 
hydrogen carbonate solution, and water in the order listed. 

14) Dry the solution with anhydrous sodium sulfate. 

15) Remove chloroform by distillation under reduced pressure. 

16) Purify the residue by column chromatography (Si02) to give 6 g of coloriess liquid which is 
identified as compound No. 35 in Table 1 (yield 35.8%). 

nS" 1.519, IR v;;v; cm-' 1720 (C=0) 

Example 3 

(Synthesis of compound No. 43) 

1) Dissolve 4.5 g (0.05 mole) of 2,3-butanediol in 60 ml of tetrahydrofuran. 

2) Add 10 ml of pyridine. 

3) With stirring and ice cooling, add dropwise 60 ml of tetrahydrofuran solution containing 19.15 g 
(0.1 mole) of o-cyanocinnamoyl chloride. 

4) Continue stirring at the cooled temperature for 30 minutes and further continue stirring at room 
temperature for 4 hours. 

5) Remove the solvent by distillation under reduced pressure. 

6) Dissolve the residue in chloroform. 

7) Wash the chloroform solution with water, 10% hydrochloric acid, water, saturated sodium 
hydrogen carbonate solution, and water in the order listed. 

8) Dry the solution with anhydrous sodium sulfate. 

9) Remove chloroform by distillation under reduced pressure. 

10) Recrystallize the residue from benzene to give 12,4 g of light yellow needle crystal, which is 
identified as compound No. 43 in Table 1 (yield 62.%). 

Melting point: 177 to 180X 
IR v5?/. cm-' 1720 (C=0) 
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Example 4 • 

(Synthesis of compound 60) 

1) \Anth stirring and ice cooling, add 40 ml of ether solution containing 6.3 g (0.07 mole) of 2,3- 
butanediol to 40 mi of ether in which 3.0 g (0.075 mole) of sodium hydride is suspended. 

5 2) Continue stirring at the cooled temperature for 30 minutes and further continue stirring at room 
temperature for 30 minutes. 

3) With ice cooling again, add dropwise 40 ml of ether solution containing 11.9 g (0.07 mole) of 

p-anisoyi chloride. 

4) Stir at room temperature for 3 hours. 
ro 5) Add water and separate the ether layer. 

6) Wash the ether layer with water, 10% hydrochloric acid, water, saturated sodium hydrogen 
carbonate solution, and water in the order listed. 

7) Dry the ether with anhydrous sodium sulfate. 

8) Remove ether by distillation under reduced pressure. 

75 9) Purify the residue by column chromatography (.Si02) to give 6.8 g of colorless liquid monoester 

(yield 43.4%). 

10) Dissolve 2.02 g (0.009 mole) of this monoester in 20 ml of ether. 

11) Add 2 ml of pyridine. 

12) With stirring and ice cooling, add dropwise 20 ml of ether solution containing 1.22 g (0.009 mole) 
20 of n-caproyi chloride. 

13) Continue stirring at the cooled temperature for 30 minutes and further continue stirring at room 
temperature for 3 hours. 

14) Add water and separate the ether layer. 

15) Wash the ether layer with water, 10% hydrochloric acid, water, saturated sodium hydrogen 
25 carbonate solution, and water in the order listed. 

16) Dry the solution with anhydrous sodium sulfate. 

17) Remove ether by distillation under reduced pressure. 

18) Purify the residue by column chromatography (SiOj) to give 2.7 g of coloHess liquid which is 
identified as compound No. 60 in Table 1 (yield 93.2%). 

30 

n|° 1.492, IR vSri* cm"' 1720 (C=0) 

Example 5 

(Synthesis of compound 68) 
35 1) With stirring and ice cooling, add 20 ml of ether solution containing 2.7 g (0.03 mole) of 2,3- 

butanediol to 40 ml of tetrahydrofuran in which 1.2 g (0.03 mole) of sodium hydride is suspended. 

2) Continue stirring at the cooled temperature for 30 minutes and further continue stirring at room 
temperature for 30 minutes. 

3) With ice cooling again, add dropwise 40 ml of tetrahydrofuran solution containing 6.92 g (0.03 
^o mole) of 3,4,5-trimethoxybenzoyl chloride. 

4) Stir at room temperature for 5 hours. 

5) Remove the solvent by distillation under reduced pressure. 

6) Dissolve the residue in chloroform. 

7) Wash the chloroform layer with water, 10% hydrochloric acid, water, saturated sodium hydrogen 
45 carbonate solution, and water In the order listed. 

8) Dry the chloroform layer with anhydrous sodium sulfate. 

9) Remove chloroform by distillation under reduced pressure. 

10) Purify the residue by column chromatography (5162) to give 3.66 g of colorless liquid monoester 
(yield 43%). 

50 11) Dissolve 2.84 g (0.01 mole) of this monoester in 20 ml of ether. 

12) Add 2 ml of pyridine. 

1 3) With ice cooling, add dropwise 20 ml of ether solution containing 2.05 g (0.01 mole) of undecanoyi 
chloride. 

14) Continue stirring at the cooled temperature for 30 minutes and further continue stirring at room 
55 temperature for 3 hours. 

15) Add water and separate the ether layer. 

16) Wash the ether layer with water, 10% hydrochloric acid, water, saturated sodium hydrogen 
.carbonate solution, and water in the order listed. 

17) Dry the ether layer with anhydrous sodium sulfate. 

18) Remove ether by distillation under reduced pressure. 

19) Purify the residue by column chromatography (SiOj) to give 2.04 g of colorless liquid which is 
identified as compound No. 68 in Table 1 (yield 50%). 

n|° 1.491, IR vSTi' cm-^ 1720 (C=0) 
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Example 6 

(Synthesis of Compound No. 70) 

1) Dissolve 9 g (0.1 mole) of 2,3-butanediol in 50 ml of ether. 

2) Add 10 ml of pyridine. 

5 3) With stirring and ice cooling, add dropwise 75 ml of ether solution containing 20.5 g (0,1 mole) of 

undecanoyi chloride. 

4) Continue stirring at the cooled temperature for 30 minutes and further continue stirring at room 
temperature for 4 hours. 

5) Add water and separate the ether layer. 

w 6) Carry out the treatment as in Example 4 to give 13,2 g of coloriess liquid monoester (yield 51%). 

7) Dissolve 12.9 g (0.05 mole) of this monoester in 100 ml of ether, 

8) Add 10 ml of pyridine. 

9) With stirring and ice cooling, add dropwise 100 ml of ether solution containing 8.43 g (0.05 mole) 
of phenylpropionyl chloride. 

r5 10) Continue stirring at the cooled temperature for 30 minutes and further continue stirring at room 

temperature for 3 hours, 

11) Add water and separate the ether layer. 

12) Wash the ether layer with water, 10% hydrochloric acid, water, saturated sodium hydrogen 
carbonate solution, and water in the order listed. 

20 13) Dry the solution with anhydrous sodium sulfate. 

14) Remove ether by distillation under reduced pressure, 

15) Purify the residue by column chromatography (SiOj) to give 16.2 g of coloriess liquid which is 
identified as compound No. 70 in Table 1 (yield 85.3%). 

2s 1.475, IR vJJi* cm-^ 1720 (C = 0) 

* 

Example 7 

(Preparation of tablet) 

A tablet of the following composition was prepared according to the conventional manner. 

30 

Butanediol diester (Compound No. 1 in Table 1) 100 mg 

Light silicic anhydride 100 mg . 

35 Crystalline cellulose 50 mg 

Hydroxypropyl cellulose 10 mg 

Calcium carboxymethytcellulose 25 mg 

Talc 4 mg 

Magnesium stearate 2 mg 



40 



45 



Lactose An amount sufficient 

to bring the final 
weight to 350 mg 



Example 8 

50 (Preparation of granules) 

Granules of the following composition were prepared according to the conventional manner. 

Butanediol diester (Compound No. 1 in Table 1) 100 mg 

55 Light silicic anhydride 100 mg 

Mannitol 650 mg 

Starch 135 mg 

6Q 

Polyvinyl pyrrolidone 15 mg 

Total 1000 mg 

65 
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Exampie 9 

(Preparation of injection) 

An oil injection of the following composition were prepared according to the conventional manner. 



Butanediol diester (Compound No. 2 in Table 1 ) 



Peanut oil 



Total 



100 mg 
1900 mg 
2000 mg 



Example 10 

(Preparation of suppository) 

A suppository of the following composition were prepared according to the conventional manner. 



Butanediol diester (Compound No. 2 in Table 1 ) 



Cacao butter 



Total 



100 mg 
1000 mg 
1100 mg 



Example 11 

(Preparation of tablet) 

A tablet of the following composition was prepared according to the conventional manner. 



Butanediol diester (Compound No. 31 in Table 1 ) 

Light silicic anhydride 

Crystalline cellulose 

Hydroxypropyl cellulose 

Calcium carboxymethylceilulose 

Talc 

Magnesium stearate 
Lactose 



100 mg 
100 mg 
50 mg 
10 mg 
25 mg 
4 mg 
2 mg 

An amount sufficient 
to bring the final 
weight to 350 mg 



Example 12 

{Preparation of granules) 

45 Granules of the following composition were prepared according to the conventional manner. 



50 



55 



Butanediol diester (Compound No. 25 in Table 1 ) 

Light silicic anhydride 

Mannitol 

Starch 

Polyvinyl pyrrolidone 
Total 



100 mg 
100 mg 
650 mg 
135 mg 
15 mg 
1000 mg 
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Example 13 

(Preparation of injection) 

An oil injection of the following composition were prepared according to the conventional manner 
Butanediol diester (Compound No. 31 in Table 1 ) 100 mg 

Peanut oil 1900 mg 



Total 2000 mg 

Example 14 

(Preparation of suppository) 

A suppository of the following composition were prepared according to the conventional manner. 

Butanediol diester (Compound No. 40 in Table 1 ) 1 00 mg 

Cacao butter 1000 mg 



Total llOOmg 

Example 15 

(Preparation of tablet) 

A tablet of the following composition wao prepared according to the conventional manner. 

Butanediol diester (Compound No. 68 in Table 1) 100 mg 

Light silicic anhydride 100 mg 

Crystalline cellulose 50 mg 

Hydroxypropyl cellulose 1 0 mg 

Calcium carboxymethylcellulose 25 mg 

Talc 4 mg 

Magnesium stearate 2 mg 

Lactose An amount sufficient 

to bring the final 
weight to 350 mg 

Example 16 

(Preparation of granules) 

45 Granules of the following composition were prepared according to the conventional manner. 

Butanediol diester (Compound No. 62) in Table 1) lOOmg 

Light silicic anhydride 1 00 mg 

Mannitol 650 mg 

Starch 135 mg 

55 Polyvinylpyrrolidone 15mg 

Total 1000 mg 

so 
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Example 17 

(Preparation of injection) 

An oil injection of the following composition were prepared according to the conventional manner. 
Butanediol diester (Compound No. 71 in Table 1) lOOmg 
Peanut oil 1900 mg 



Total 2000 mg 

10 

Example 18 

(Preparation of suppository) 

A suppository of the following composition were prepared according to the conventional manner. 

Butanediol diester (Compound No. 68 in Table 1 ) 100 mg 

Cacao butter 1000 mg 



Total 1100 mg 
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1, The use in the manufacture of an antiulcer drug of a 2,3-butanediol diester derivative represented by 
the formula (I): 

' II 

HC - OC - 



I 

35 CH 



O (i) 

II 

HC - OC - R, 



40 



where Ra is a saturated or unsaturated alkyi group which may have a branched chain, or a group 
represented by 

?1 . . 



-C » CH 



45 



(where R, is a hydrogen atom, cyano group, or lower alkyI group, and R2 is a hydrogen atom, halogen 
atom, lower alkyI group, lower alkoxy group, or lower acyloxy group); Rq is a saturated or unsaturated alkyI 
group which may have a branched chain, phenyl group which may be substituted with lower alkyI group, 
lower alkoxy group or halogen atom, phenylalkyi group, phenylpropenyl group, phenoxyalkyl group, or a 
so group represented by 



R3 R4 

i i 
= C— R. 



55 



60 



(where R3 is a hydrogen atom, halogen atom, cyano group, lower alkyl group, or phenyl group, and R4 is a 
hydrogen atom, lower alkyl group, or phenyl group, and R5 is a phenyl group which may be substituted 
with lower alkyl group, lower alkoxy group, acyloxy group or halogen atom). 

2. A use as claimed in Claim 1 wherein the drug is processed into a form for oral administration. 

3. A use as claimed in Claim 1 wherein the drug is processed into a form for non-oral administration. 
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4. An antiulcer drug containing as an active ingredient a 2,3-butanediol diester derivative, other than 
coixenolide, represented by the formula (I): 

CK, O 

I II 

HC - OC - Ry^ 

O (I) 
II 

HC - OC - R 



I 

CH3 



B 



IS 



20 
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where Ra is a saturated or unsaturated alkyi group which may have a branched chain, or a group 
represented by 

(where R, is a hydrogen atom, cyano group, or lower alkyI group, and R2 is a hydrogen atom, halogen 
atom, lower alkyI group, lower alkoxy group, or lower acyloxy group); Rq is a saturated or unsaturated alkyI 
group which may have a branched chain, phenyl group which may be substituted with lower alkyI group, 
lower alkoxy group or halogen atom, phenylalkyi group, phenylpropenyl group, phenoxyalkyl group, or a 
group represented by 

R3 R4 

! ! 

— C=C— Rs 

(where R3 is a hydrogen atom, halogen atom, cyano group, lower alkyl group, or phenyl group, and R4 is a 
hydrogen atom, lower alkyl group, or phenyl group, and R5 is a phenyl group which may be substituted 
with lower alkyl group, lower alkoxy group, acyloxy group or halogen atom). 

5. A drug as claimed in Claim 4 wherein the drug is in the form for oral administration. 

6. A drug as claimed in Claim 4 wherein the drug is in the form for non-oral administration, 

7. A 2,3-butanediol diester derivative represented by the formula (II): 



<j)H; 



HC - OC - R, 



45 



II 



(II) 



HC - OC - R 



CK 



so where Ra is a saturated or unsaturated alkyl group which may have a branched chain, or a group 
represented by 



55 




(where R, is a hydrogen atom, cyano group, or lower alkyl group, and R2 is a hydrogen atom, halogen 
atom, lower alkyl group, lower alkoxy group, or lower acyloxy group); Rg' is a phenyl group which may be 
^0 substituted with lower alkyl group, lower alkoxy group or halogen atom, phenylalkyi group, phenyl- 
propenyl group, phenoxyalkyl group, or a group represented by 

R3 R4 

I ! 

65 — C = C — R5 
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(whare is a hydrogen atom, halogen atom, cyano group, lower aikyi group, or phenyl group, and is a 
hydrogen atom, lower alkyi group, or phenyl group, and R5 is a phenyl group which may be substituted 
with lower alkyl group, lower alkoxy group, acyloxy group or halogen atom). 

8. A process for preparing a 2,3-butanediol dtester derivative represented by the formula (II): 



10 



/5 



20 



25 



CHU O 

1^ II 
HC - OC 



- R 



(11) 



HC - OC 
I 

CH^ 



where R* and Rg' are as defined in claim 1, said process comprising reacting a 2,3-butanediol monoester 
derivative represented by the formula (VII): 

CH„ 



HC - OH 



II 



(VII) 



HC - OC - R 



CH. 



JO where Rq' is as defined above with a carboxylic acid or a reactive derivative thereof represented by the 
formula (IV): 



RaCOOH 

where Ra is as defined above. 

9. A process for preparing a 2,3-butanediol diester derivative represented by the formula (II) 

CHo 



(IV) 



40 



45 



O 

1 ^ II 

HC - OC - R 



II 

HC - OC - R 



(II) 



CH, 



50 



55 



where Ra and Ra' are as defined in claim 7, said process comprising reacting a 2,3-butanediol monoester 
derivative represented by the formula (V); 



H- O 

' II 



HC - OC - R 



(V) 



HC - OH 



so 



where Ra is as defined above with a carboxylic acid or a reactive derivative thereof represented by the 
formula (IV): 



Rb'COOH 



(VI) 



65 where Rg is as defined above. 
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10. A process for preparing a 2,3-butanediol diester derivative represented by the formula (!'): 



HC - OCOR. 

I ^ (I') 

HC - OCORa 

I ^ 
CH3 

where Ra is as defined in claim 1, said process comprising reacting a 2,3-butanediol with a carboxylic acid 
or a reactive derivative thereof represented by the formula (IV): 

RaCOOH (IV) 

where Ra is as defined above. 
Patentanspruche 

1. Verwendung eines 2,3-Butandloldiesterderivates der folgenden allgemeinen Formel {\y 

CH^ O 

1 II 

HC - OC - R;^ 
II 

HC - OC - Rq 
I 

CH3 

in der Ra fiir eine gesattigte oder ungesattigte Alkylgruppe steht, welche eine verzweigte Kette aufweisen 
kann, oder fur eine Gruppe der Formel 




(in der R, fur ein Wasserstoffatom, eine Cyanogruppe oder eine niedere Alkylgruppe steht und in der Rj fur 
ein Wasserstoffatom, ein Halogenatom, eine niedere Alkylgruppe, eine niedere Alkoxygruppe oder erne 
niedere Acyloxygruppe steht); wobei Re eine gesattigte oder ungesattigte Alkylgruppe bedeutet, wetche 
verzweigt sein kann, oder eine Phenylgruppe, welche durch eine niedere Alkylgruppe, eine niedere Alkoxy- 
gruppe Oder ein Halogenatom substituiert sein kann, eine Phenylalkylgruppe, eine Phenylpropylgruppe, 
eine Phenoxyalkylgruppe oder eine Gruppe der Formel 

R3 R4 

I I 
— C = C— R5 

(in der R3 fur ein Wasserstoffatom, ein Halogenatom, eine Cyanogruppe, eine niedere Alkylgruppe. eine 
Phenylgruppe und R4 fur eine Wasserstoffatom, eine niedere Alkylgruppe oder eine Phenylgruppe und R5 
fur eine Phenylgruppe steht, welche durch eine niedere Alkylgruppe, eine niedere Alkoxygruppe oder erne 
Acyloxygruppe oder ein Halogenatom substituiert sein kann), zur Herstellung eines Anti-Ulcus-Mittels. 

2. Verwendung nach Anspruch 1, dadurch gekennzeichnet, daS das Mittel fur orale Verabreichung 

zubereitet wird. ^ . , - 1.* • 

3. Verwendung nach Anspruch 1, dadurch gekennzeichnet, dali das Mittel fur nicht-orale 

Verabreichung zubereitet wird. 
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4. Anti-Ulcus-Mittel. enthaltend als Wirkstoff ein 2,3-Butandioldiesterderivat, ausgenommen 
Coixenolid, der folgenden Forme! (I) 

CK, O 

r II 

HC - OC - R a 

O 
II 

HC - OC - R 
I 

CH3 



(I) 



B 



in der fur eine gesatttgte oder ungesattigte Alkylgruppe steht, welche eine verzweigte Kette aufweisen 
15 kann, oder fur erne Gruppe der Formel 

R. FU 



(in der R, fur ein VVasserstoffatom, eine Cyanogruppe oder eine niedere Alkylgruppe steht und in der R2 fur 
ein Wasserstoffatom, ein Halogenatom, eine niedere Alkylgruppe, eine niedere Alkoxygruppe oder eine 
niedere Acyloxygruppe steht); wobei Rb etne gesattigte oder ungesattigte Alkylgruppe bedeutet, welche 
verzweigt sein kann, oder eine Phenylgruppe, welche durch eine niedere Alkylgruppe, eine niedere Alkoxy- 
gruppe Oder ein Halogenatonn substttuiert sein kann, eine Phenylalkylgruppe, eine Phenylpropytgruppe, 
eine Phenoxyalkylgruppe oder eine Gruppe der Formel 

R3 R4 

I 

= C— Rs 



(in der R3 fur ein Wasserstoffatom, ein Halogenatom, eine Cyanogruppe, eine niedere Alkylgruppe, eine 
Phenylgruppe und R* fur eine Wasserstoffatom, eine niedere Alkylgruppe oder eine Phenylgruppe und R5 
fur eine Phenylgruppe steht, welche durch eine niedere Alkylgruppe, eine niedere Alkoxygruppe oder etne 
Acyloxygruppe oder ein Halogenatom substituiert sein kann). 

5. Mittel nach Anspruch 4, dadurch gekennzeichnet, da(5 es fur orale Verabreichung vorgesehen ist. 

6. Mittel nach Anspruch 4, dadurch gekennzeichnet, daB es fur nicht-orale Verabreichung vorgesehen 

ist. 

7. 2,3-Butandioldiesterderivat der allgemeinen Formel (11) 



f 



H« O 

' II 



HC - OC - R. 



HC 
I 

CH 



O 
II 

- OC - R 



(11) 



in der R^ fur eine gesattigte oder ungesattigte Alkylgruppe steht, welche eine verzweigte Kette aufweisen 
kann, oder fur eine Gruppe der Formel 



-C . 



(in der R, fur ein Wasserstoffatom, eine Cyanogruppe oder eine niedere Alkylgruppe steht und in der Rj fur 
ein Wasserstoffatom, ein Halogenatom, eine niedere Alkylgruppe, eine niedere Alkoxygruppe oder eine 
niedere Acyloxygruppe steht); wobei Rb' eine Phenylgruppe bedeutet, welche durch eine niedere Alkyl- 
gruppe, eine niedere Alkoxygruppe oder ein Halogenatom substituiert sein kann, eine Phenylalkylgruppe, 
eine Phenylpropenylgruppe, eine Phenoxyalkylgruppe oder eine Gruppe der Formel 
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R3 R4 

i I 

= C— Rs 



s (in der R, fur ein Wasserstoffatom, ein Halogenatom, eine Cyanogruppe, eine niedere Alkylgruppe, eine 
Phenylgruppe und R4 fur eine Wasserstoffatom, eine niedere Alkylgruppe oder eine Phenylgruppe und Rs 
fur eine Phenylgruppe steht, welche durch eine niedere Alkytgruppe, eine niedere Alkoxygruppe oder eine 
Acyloxygruppe oder ein Halogenatom substituiert sein kann). 

8. Verfahren zur Herstellung eines 2,3-Butandioldiesterderivates der Formet (It) 

to 

ChU O 

P II 



fS 



20 



25 



30 



HC - OC - R. 



O 
II 

HC - OC 
I 



- R 



wobei Ra und Rq' die in Anspruch 7 angegebene Bedeutung haben, dadurch gekennzeichnet, daQ man etn 
2,3-Butandiolmonoesterderivat der Fornnel (VII) 



HC - OH 



HC - 



O 
II 

OC 



(V!l) 



- R 



B 



CH. 



wobei Rb' die oben angegebene Bedeutung hat, mit einer Carbonsaure oder einem reaktiven Derivat 
35 derselben der Formel (IV) 



RaCOOH 



(IV) 



umsetzt, wobei R^ die oben angegebene Bedeutung hat. 
40 9. Verfahren zur Herstellung eines 2,3-Butandioldiesterderivates der Formel (II) 



CH^ O 

I ' II 

HC - OC 



- R 



45 



HC - 



O 

II 
OC 



50 



CH. 



(II) 



- R 



B' 



wobei Ra und Rg' die in Anspruch 7 angegebene Bedeutung haben, dadurch gekennzeichnet, daS man ein 
2,3-Butandiolmonoesterderrvat der Formel (V) 



55 



H^ O 

' II 



HC - OC - R 



60 



(V) 



HC - OH 



65 



31 



0 056 189 



in c!er die oben angegebene Bedeutung hat, mit einer Carbonsaure oder einem reaktiven Derivat 
derselben der Formel (IV) 



Ra'COOH 



(VI) 



to 



IS 



1^ 

HC - OCOR* 
I 

HC - OCOR* 
I 



(I') 



20 



wobel die in Anspruch 1 angegebene Bedeutung hat, dadurch gekennzeichnet, daQ> man ein 2,3-Butandiol 
mit einer Carbonsaure oder einem reaktiven Derivat derselben gema(i Formel (IV) umsetzt 



R^COOH 



(IV) 



wobei Ra die oben angegebene Bedeutung hat. 



2S Revendications 



30 



35 



40 



45 



50 



55 



€0 



1. Utilisation dans la fabrication d'un medicament antiulcereux, d'un derive diester de 2,3-butanediol 
represente par la formule (I): 

CHo O 



HC - OC - R 



O 
II 

HC - OC 
I 

CH« 



(I) 



- R 



B 



dans laquelle R^ est un groupe alkyle sature ou insature qui peut avoir une chaine ramifiee, ou un groupe 
represente par 

-C = CH— ^^ f^ 

(ou R, est un atome d'hydrogene, le groupe cyano ou un groupe alkyle inferieur, et R2 est un atome 
d'hydrogene, un atome d'halogene, un groupe alkyle inferieur, un groupe alcoxy inferieur ou un groupe 
acyloxy inferieur); Rq est un groupe alkyle sature ou insature qui peut avoir une chaine ramifiee, un groupe 
phenyle qui peut etre substitue par un groupe alkyle in ferieur, un groupe alcoxy inferieur ou un atome 
d'halogene, un groupe phenylalkyi, un groupe phenylpropenyle, un groupe phenoxyalkyle ou un groupe 
represente par 

R3 R4 

i I 

:=c— R5 



65 



(ou Rj est un atome d'hydrogene, un atome d'halogene, le groupe cyano, un groupe alkyle inferieur ou le 
groupe phenyle, R4 est un atome d'hydrogene, un groupe alkyle inferieur ou le groupe phenyle et R5 est un 
groupe phenyle qui peut etre substitue par un groupe alkyle inferieur, un groupe atcoxy inferieur, un 
groupe acytoxy ou un atome d'halogene). 

2. Utilisation selon la revendication 1, caracterisee en ce que le medicament est traite pour etre mis 
sous une forme convenable pour Tadministration par voie orale. 



32 



0 056 189 



3. Utilisation selon la revendication 1, caracterisee en ce que le nnedlcament est traite pour etre mis 
sous une forme convenable pour une administration par voie non orale. 

4. Medicament anti-ulcereux contenant d titre d'ingredient actif, un derive diester de 2,3-butanedtol, 
autre que le coixenolide, represent^ par la formula (I) 



to 



' II 

HC - oc - R 

O 
II 

HC - OC - R 



ts 



I 

CH3 



(I) 



B 



dans taquelie Ra est un groupe alkyle sature ou insature qui peut avoir une chaine ramifiee, ou un groupe 
represente par 

20 




25 

(ou Ri est un atome d'hydrogene, le groupe cyano ou un groupe alkyle inferieur, et Rj est un atome 
d'hydrogene, un atome d'halogene, un groupe alkyle inferieur, un groupe alcoxy inferieur ou un groupe 
acyioxy inferieur); Rg est un groupe alkyle sature ou insature qui peut avoir une chaine ramlfiee, un groupe 
phenyle qui peut etre substitue par un groupe alkyle in ferieur, un groupe alcoxy inferieur ou un atome 
30 d'halogene, un groupe phenylalkyle, un groupe phenylpropenyle, un groupe ph6noxyalkyle ou un groupe 
represente par 

R3 R4 

i i 

* I 

35 — C=C— Rs 

lou R3 est un atome d'hydrogene, un atome d'halogene, le groupe cyano, un groupe alkyle inferieur ou le 
groupe phenyle, R4 est un atome d'hydrogene, un groupe alkyle inferieur ou le groupe phenyle et R5 est un 
groupe qui peut etre substitue par un groupe alkyle inferieur, un groupe alcoxy inferieur, un groupe 
^ acyioxy ou un atome d'halogene). 

5. Medicament selon la revendication 4, caracterise en ce que te medicament se presente sous une 
forme convenable pour I'administration par voie orale. 

6. Medicament selon la revendication 4, caracterise en ce que le medicament se presente sous une 
forme convenable pour Tadministration par voie non orale. 

45 7. Derive diester de 2,3-butanediol represente par ta formule (II): 



50 



55 



O 

' II 



HC - OC - R, 



O 
II 

HC - OC - 



CK 



Rq. 



dans laquelle Ra est un groupe alkyle sature ou insature qui peut avoir une chaine ramifiee, ou un groupe 
represente par 



60 



R 
I 

-C « CH 



55 



' -or 



33 



0 056 189 



(ou Ri est un atome d'hydrogene, le groupe cyano ou un groupe alkyle inferieur, et R2 est un atome 
d'hydrogdne, un atome d'halogene, un groupe alkyle inferieur, un groupe alcoxy inferieur ou un groupe 
acyloxy inferieur); R^' est un groupe ph^nyle qui. peut etre substitue par un groupe alkyle inferieur, un 
groupe alcoxy inferieur ou un atome d'halogdne, un groupe ph^nylalkyle, un groupe phenylprop^nyle, un 
groupe phenoxyalkyle ou un groupe repr^sent^ par 

R3 R4 

t I 

= C— R, 



S5 



(ou Ra est un atome d'hydrogdne, un atome d'halogene, te groupe cyano* un groupe aikyle inferieur ou le 
groupe phenyle, R4 est un atome d'hydrog^ne, un groupe alkyle inferieur ou le groupe phenyte, et R, est un 
groupe phenyle qui peut etre substitue par un groupe alkyle inferieur, un groupe alcoxy inferieur, un 
groupe acyloxy ou un atome d'haiogene). 

8. Procede de preparation d'un derive diester de 2,3-butanediol represente par la formule (II) 



CH3 o 



I 



Hc - cx: - R 



HC - OC - R 



25 



CH, 



30 



dans laquelle Ra et Rg' sont tels que definis dans la revendication 7, caracterise en ce qu'il comporte la 
reaction d'un derive monoester de 2,3-butanediol represente par la formule (VII): 



HC - OH 



35 



HC - 



O 
II 

OC 



(VII) 



Rg. 



CH. 



40 



dans laquelle Rq' est tel que defini ci-dessus, avec, un acide carboxylique ou un de ses derives reactifs 
represente par la formule (IV): 



45 



RaCOOH 

dans laquelle Ra est tel que defini ci-dessus. 

9. Proc6de de preparation d'un derive diester de 2,3-butanediot represente par la formule (II) 



(IV) 



50 



CK, O 

1^ II 
HC - OC 



- R 



55 



II 



CK 



(II) 



HC - OC - R 



B' 



60 



65 



34 
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dans laquelle et Rb' sont tets que d^finis dans la revendication 7, caracterise en ce qu'il comporte ta 
reaction d'un derive monoester de 2.3-butanedtol represente par la formule (V): 



H- O 
' II 



HC - OC - 



(V) 
HC - OH 



to 



fS 



20 



25 



30 



dans laquelle R* est tel que defini ci-dessus, avec un acide carboxylique ou un de ses derives reactifs 
represente par la formule <VI): 

Rb'COOH (VI) 

dans laquelle Rg' est tel que defini ci-dessus. 

10. Procede de preparation d'un derive diester de 2,3-butanediol represente par la formule d') 

HC - OCOR. 

I (I') 
HC - OCORa 

I 

CH3 

dans laquelle R* est tel que defini dans la revendication 1, caracterise en ce qu'il comporte la reaction du 
2,3-butanediol avec un acide carboxylique ou un de ses derives reactifs represente par la formule (IV): 



RaCOOH CV) 

35 dans laquelle Ra est tel que defini ci-dessus. 



40 



45 



50 



55 



60 



65 



35 



